ASEAN航空産業の発展がもたらす各国産業への波及効果 by 宮川 直也
平成30年度 修士論文 









17885422 宮川 直也 
 




第 1章 序論 .................................................................................................................................... 1 
第 1章 .............................................................................................................................................. 2 
1.1 研究の背景 ....................................................................................................................... 2 
1.2 研究の目的 ....................................................................................................................... 2 
1.3 研究の構成 ....................................................................................................................... 3 
第 2章 航空自由化とは ................................................................................................................. 4 
第 2章 .............................................................................................................................................. 5 
2.1 航空自由化とは ................................................................................................................ 5 
2.2 ASEANにおける航空自由化 .......................................................................................... 7 
2.3 ASEAN各国の主張 ........................................................................................................ 7 
第 3章 産業連関表 ........................................................................................................................ 8 
第 3章 .............................................................................................................................................. 9 
3.1 産業連関表を利用するにあたって .................................................................................. 9 
3.2 産業連関表収集............................................................................................................... 9 
3.3 使用データ ..................................................................................................................... 10 
第 4章 波及効果分析 .................................................................................................................. 11 
第 4章 ............................................................................................................................................ 12 
4.1 投入係数 ........................................................................................................................ 12 
4.2 逆行列係数 .................................................................................................................... 13 
4.3 影響力係数・感応度係数による分析 ............................................................................. 15 
第 5章 CGE分析 ......................................................................................................................... 18 
第 5章 ............................................................................................................................................ 19 
5.1 CGE分析 ....................................................................................................................... 19 
5.2 CGE分析結果まとめ ...................................................................................................... 20 
第 6章 まとめ ................................................................................................................................ 30 
第 6章 ............................................................................................................................................ 31 
6.1 まとめ............................................................................................................................... 31 
6.2 課題 ................................................................................................................................ 31 
6.3 参考文献 ........................................................................................................................ 32 
付属資料 ........................................................................................................................................ 33 















































教など様々な点で多様に富んだ 10 か国からなる地域経済協力機構であった．ASEAN の当初の
目的は主に地域経済であった．特に不安定な治世の中，平和の促進をしようとしたのである 1)．EU
や NAFTAをはじめとした多くの地域で行われた経済協力は比較的緩やかなものであった 2)．その
ため，2015年末には ASEAN経済共同体（ASEAN Economic Community；AEC）,ASEAN政治安








































































































図 2-1 国際航空輸送に関する 9つの自由 
 
 
最も基本的なオープンスカイとは二国間協定による第 3，第 4 の自由のことであり，米国が 1990
年代から進めている．第 5 の自由は以遠権と呼ばれ，多くのオープンスカイ協定に含まれている．
第 7の自由は多国間の輸送のことであり，第 8，第 9の自由は国内線の運輸権であるカボタージュ
の自由（解放）である． 
欧州（EU）ではこれらすべての自由が単一航空市場で実現した．欧州の LCCの成長には，第 7，




2.2 ASEAN における航空自由化 







これら協定は ASEAN-X 方式を採用している．これは発効要件を示す条項において「3 か国目
が批准書を預託者である ASEAN 事務総長に預託した日に既批准国間のみにおいて発行する」












































































は 2005年，2007 年，2010年，2012年の 4つがあった．フィリピンでは 240 分類であり，航空部門
として存在した．対象年次は 2006 年が存在した．インドネシアでは 17 分類であり，航空部門では
なく，運輸，倉庫となっていた．対象年次は 2010年であった．このデータのみでは ASEAN域内を
分析することはできないので，さらに調べるとWIOD（World Input-Output Database）よりインドネシ
アの 33分類されたデータが見つかった．対象年次は 1995年から 2011年までである． 

















1 Agriculture, hunting, forestry and fishing
2 Mining and quarrying
3 Food products, beverages and tobacco
4 Textiles, textile products, leather and footwear
5 Wood and products of wood and cork
6 Pulp, paper, paper products, printing and publishing
7 Coke, refined petroleum products and nuclear fuel
8 Chemicals and chemical products
9 Rubber and plastics products
10 Other non-metallic mineral products
11 Basic metals
12 Fabricated metal products
13 Machinery and equipment, nec
14 Computer, Electronic and optical equipment
15 Electrical machinery and apparatus, nec
16 Motor vehicles, trailers and semi-trailers
17 Other transport equipment
18 Manufacturing nec; recycling
19 Electricity, gas and water supply
20 Construction
21 Wholesale and retail trade; repairs
22 Hotels and restaurants
23 Transport and storage
24 Post and telecommunications
25 Financial intermediation
26 Real estate activities
27 Renting of machinery and equipment
28 Computer and related activities
29 R&D and other business activities
30 Public administration and defence; compulsory social security
31 Education
32 Health and social work
33 Other community, social and personal services
34 Private households with employed persons





































































投入係数の行列          [
a11 a12
a21 a22
] = A (2) 
 



















なる．ここで，(I − A)−1の成分を逆行列係数という 6)． 
また，本研究では得られた逆行列係数から航空部門（または輸送部門）に 1 単位の最終需要が
発生した際に，どの部門の生産がどれだけ誘発されるかを以下式より分析する． 
⊿X＝(I − A)−1⊿F (7) 
(I − A)−1:逆行列係数 
⊿F：インパクト（航空部門：1 その他：0） 
⊿X：各産業への影響 
表 4-1 では，運輸産業の需要が１単位増加した際に生じる影響の度合いの大きな 2 つの産業
を各国ごとに示す．この結果より，燃料に関連する産業に対して影響が大きいことが分かった． 



























インドネシア Computer, Electronic and optical equipment(0.109) Manufacturing nec; recycling(0.103)
シンガポール Wholesale and retail trade; repairs(0.282) Coke, refined petroleum products and nuclear fuel(0.28)
カンボジア Textiles, textile products, leather and footwear(0.188) Electricity, gas and water supply(0.123)
タイ Construction(0.235) Computer, Electronic and optical equipment(0.176)
フィリピン Motor vehicles, trailers and semi-trailers(0.044) Basic metals(0.037)
ブルネイ Agriculture, hunting, forestry and fishing(0.111) Hotels and restaurants(0.097)
ベトナム Computer, Electronic and optical equipment(0.071) Machinery and equipment, nec(0.061)
マレーシア Textiles, textile products, leather and footwear(0.199) R&D and other business activities(0.191)
1番影響が大きい 2番目に影響が大きい
インドネシア Coke, refined petroleum products and nuclear fuel(0.252) Other community, social and personal services(0.132)
シンガポール Coke, refined petroleum products and nuclear fuel(0.277) Wholesale and retail trade; repairs(0.233)
カンボジア Textiles, textile products, leather and footwear(0.143) Wood and products of wood and cork(0.107)
タイ Coke, refined petroleum products and nuclear fuel(0.336) Mining and quarrying(0.237)
フィリピン Coke, refined petroleum products and nuclear fuel(0.296) Mining and quarrying(0.169)
ブルネイ Mining and quarrying(0.195) Coke, refined petroleum products and nuclear fuel(0.054)
ベトナム Coke, refined petroleum products and nuclear fuel(0.228) Wholesale and retail trade; repairs(0.163)



























































































































































第 5 章では，第 3 章で集めた産業連関表を用いて行った CGE 分析に関する説明，ならびにそ
れに伴う結果をまとめる． 

























生産額変化量において「Food products, beverages and tobacco」「Computer, Electronic and optical 
equipment」「Construction」「Wholesale and retail trade; repairs」の 4産業をはじめとした産業に対す
る影響が大きいことが分かった．また，生産額変化率においては，「Computer, Electronic and 









































生産額変化量 ブルネイ カンボジア インドネシア マレーシア フィリピン シンガポールタイ ベトナム
Agriculture, hunting, forestry and fishing 0.000031 0.000257 0.016256 0.005904 0.001819 -0.000148 0.011732 0.002878
Mining and quarrying 0.000214 0.000014 0.012652 -0.013968 -0.000376 -0.000988 -0.000724 0.001012
Food products, beverages and tobacco 0.000002 0.000105 0.018908 0.014229 0.001387 -0.000474 0.012183 0.002049
Textiles, textile products, leather and footwear 0.000056 0.001319 0.01392 0.002492 0.000732 -0.000248 0.018821 0.000867
Wood and products of wood and cork 0 -0.000006 0.003693 0.000828 0.000065 0.000052 0.002157 0.000182
Pulp, paper, paper products, printing and publishing 0.000002 0.000013 0.005182 0.001466 0.000297 -0.000373 0.002385 0.000551
Coke, refined petroleum products and nuclear fuel -0.000021 0.000001 -0.001373 -0.019945 -0.002942 -0.067245 -0.014056 -0.000104
Chemicals and chemical products 0.000001 0.000031 0.012451 0.005615 0.001103 -0.010714 0.009267 0.001718
Rubber and plastics products 0 0.000012 0.003628 0.001341 0.000282 -0.000224 0.004359 0.00063
Other non-metallic mineral products 0.000001 0 0.002022 0.002953 0.000223 0.00056 0.003947 0.000622
Basic metals 0.000003 0.000001 0.002371 0.001318 0.000732 0.000217 0.004805 0.000694
Fabricated metal products 0.000004 0.000002 0.003869 0.002538 0.000184 0.001091 0.002937 0.000791
Machinery and equipment, nec 0.000006 0.00002 0.008758 0.001639 0.000318 0.002108 0.018761 0.00057
Computer, Electronic and optical equipment 0.00001 0.000015 0.013408 0.027862 0.003236 0.011296 0.013132 0.002069
Electrical machinery and apparatus, nec 0.000001 0.000003 0.004769 0.00318 0.000762 0.000165 0.00645 0.000631
Motor vehicles, trailers and semi-trailers 0 0.000003 0.002678 0.00816 0.000744 0.000128 0.011089 0.000546
Other transport equipment 0.000002 -0.000414 -0.001365 -0.01136 0.000253 -0.027903 -0.000609 0.000284
Manufacturing nec; recycling 0.000001 -0.000048 0.000653 0.00129 0.000107 0.001614 0.004617 0.000202
Electricity, gas and water supply 0.000018 0.000064 0.003376 0.003187 0.000598 -0.0014 0.005818 0.00037
Construction 0.000129 0.000193 0.038549 0.00984 0.000921 0.020726 0.011521 0.002543
Wholesale and retail trade; repairs 0.000047 0.000367 0.038762 0.009114 0.002739 -0.017501 0.018137 0.003496
Hotels and restaurants 0.000013 0.000104 0.006583 0.002949 0.000546 -0.003656 0.004981 0.000521
Transport and storage -0.000057 -0.00113 0.00523 -0.017231 0.000486 -0.187894 -0.006072 -0.00034
Post and telecommunications 0.000014 -0.000115 0.007038 0.010249 0.000542 -0.002767 0.004707 0.000111
Financial intermediation 0.000031 0.000008 0.006754 0.005924 0.000806 -0.006032 0.006377 0.000351
Real estate activities 0.00001 0.000068 0.003616 0.002462 0.000681 0.000645 0.002429 0.000472
Renting of machinery and equipment 0.000009 -0.000048 0.000607 0.00042 -0.000433 -0.004542 -0.000434 -0.000173
Computer and related activities 0.000012 -0.000005 0.001149 0.00276 0.000126 0.007583 0.001105 0.00002
R&D and other business activities 0.00012 -0.000021 0.00431 0.001263 0.000449 -0.006437 0.002888 0.000115
Public administration and defence; compulsory social security 0.000159 0.000178 0.015446 0.010941 0.000952 0.010763 0.001415 0.000345
Education 0.00008 0.000168 0.012909 0.010618 0.001406 0.001648 0.008202 0.000378
Health and social work 0.000021 0.000036 0.003031 0.005753 0.000676 0.00399 0.004019 0.000141
Other community, social and personal services 0.000003 0.00011 0.005678 0.003354 0.000849 0.002738 0.005774 0.000231
生産額変化率 ブルネイ カンボジア インドネシア マレーシア フィリピン シンガポールタイ ベトナム
Agriculture, hunting, forestry and fishing 0.01% 0.01% 0.01% 0.01% 0.00% -0.02% 0.02% 0.01%
Mining and quarrying 0.00% 0.01% 0.01% -0.04% -0.01% -0.08% 0.00% 0.01%
Food products, beverages and tobacco 0.01% 0.01% 0.01% 0.02% 0.00% -0.01% 0.02% 0.01%
Textiles, textile products, leather and footwear 0.04% 0.02% 0.03% 0.04% 0.01% -0.03% 0.04% 0.02%
Wood and products of wood and cork 0.01% 0.00% 0.02% 0.02% 0.01% 0.03% 0.02% 0.01%
Pulp, paper, paper products, printing and publishing 0.01% 0.01% 0.02% 0.02% 0.01% -0.02% 0.03% 0.01%
Coke, refined petroleum products and nuclear fuel -0.02% 0.01% 0.00% -0.04% -0.01% -0.32% -0.03% 0.00%
Chemicals and chemical products 0.01% 0.03% 0.02% 0.02% 0.01% -0.03% 0.03% 0.02%
Rubber and plastics products 0.01% 0.02% 0.02% 0.01% 0.01% -0.02% 0.02% 0.01%
Other non-metallic mineral products 0.01% 0.00% 0.02% 0.02% 0.01% 0.04% 0.03% 0.01%
Basic metals 0.01% 0.00% 0.02% 0.01% 0.01% 0.01% 0.03% 0.01%
Fabricated metal products 0.01% 0.00% 0.02% 0.01% 0.01% 0.02% 0.03% 0.01%
Machinery and equipment, nec 0.00% 0.03% 0.04% 0.02% 0.01% 0.02% 0.04% 0.02%
Computer, Electronic and optical equipment 0.02% 0.02% 0.04% 0.04% 0.01% 0.03% 0.05% 0.02%
Electrical machinery and apparatus, nec 0.01% 0.02% 0.03% 0.03% 0.01% 0.01% 0.03% 0.01%
Motor vehicles, trailers and semi-trailers 0.00% 0.02% 0.02% 0.03% 0.01% 0.02% 0.03% 0.01%
Other transport equipment 0.00% -0.39% -0.01% -0.11% 0.01% -0.22% -0.01% 0.01%
Manufacturing nec; recycling 0.01% -0.03% 0.02% 0.02% 0.01% 0.04% 0.02% 0.00%
Electricity, gas and water supply 0.01% 0.02% 0.02% 0.02% 0.01% -0.02% 0.02% 0.01%
Construction 0.01% 0.01% 0.02% 0.03% 0.00% 0.04% 0.03% 0.01%
Wholesale and retail trade; repairs 0.01% 0.02% 0.03% 0.02% 0.01% -0.03% 0.03% 0.01%
Hotels and restaurants 0.01% 0.01% 0.01% 0.02% 0.01% -0.04% 0.02% 0.01%
Transport and storage -0.01% -0.07% 0.01% -0.06% 0.00% -0.34% -0.01% -0.01%
Post and telecommunications 0.01% -0.04% 0.02% 0.06% 0.01% -0.03% 0.05% 0.01%
Financial intermediation 0.01% 0.00% 0.02% 0.01% 0.00% -0.01% 0.02% 0.01%
Real estate activities 0.00% 0.01% 0.01% 0.02% 0.00% 0.00% 0.01% 0.01%
Renting of machinery and equipment 0.01% -0.19% 0.02% 0.03% -0.06% -0.19% -0.02% -0.05%
Computer and related activities 0.06% -0.02% 0.04% 0.03% 0.01% 0.04% 0.05% 0.01%
R&D and other business activities 0.02% -0.01% 0.03% 0.01% 0.00% -0.02% 0.02% 0.01%
Public administration and defence; compulsory social security 0.01% 0.04% 0.03% 0.04% 0.01% 0.03% 0.01% 0.01%
Education 0.02% 0.05% 0.04% 0.06% 0.01% 0.03% 0.04% 0.01%
Health and social work 0.01% 0.01% 0.02% 0.04% 0.01% 0.04% 0.03% 0.01%
Other community, social and personal services 0.01% 0.01% 0.01% 0.03% 0.01% 0.02% 0.03% 0.01%
表 5-2 各国の生産額変化量比較 




















































































































































































































































































































































































































































































































































































































生産額変化量では，「Food products, beverages and tobacco」「Computer, Electronic and optical 
equipment」「Construction」「Wholesale and retail trade; repairs」の 4産業をはじめとした産業に対す
る影響が大きいことが分かった．また，生産額変化率と合わせて比較を行うことで従来の生産規模
が要因となり生産額変化量が大きく出ている産業も見受けられた． 
また，生産額変化率では，「Computer, Electronic and optical equipment」「Computer and related 
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1 各国の CGE分析結果 








1. 各国の CGE分析結果 
 
























新しい財の価格 新しい生産額 元の生産額 生産額変化率 生産額変化量
Agriculture, hunting, forestry and fishing 0.9997 0.669153 0.669301 0.999778 -0.000148
Mining and quarrying 0.9997 1.266539 1.267527 0.99922 -0.000988
Food products, beverages and tobacco 0.9994 5.909615 5.91009 0.99992 -0.000474
Textiles, textile products, leather and footwear 0.9989 0.860347 0.860595 0.999712 -0.000248
Wood and products of wood and cork 0.9995 0.200014 0.199962 1.000261 0.000052
Pulp, paper, paper products, printing and publishing 0.9995 2.103424 2.103797 0.999823 -0.000373
Coke, refined petroleum products and nuclear fuel 0.9993 20.975452 21.042698 0.996804 -0.067245
Chemicals and chemical products 0.9991 36.123216 36.13393 0.999704 -0.010714
Rubber and plastics products 0.9993 1.443628 1.443852 0.999845 -0.000224
Other non-metallic mineral products 0.9995 1.537418 1.536859 1.000364 0.00056
Basic metals 0.9995 2.244722 2.244505 1.000096 0.000217
Fabricated metal products 0.9994 7.100256 7.099165 1.000154 0.001091
Machinery and equipment, nec 0.9993 12.930286 12.928177 1.000163 0.002108
Computer, Electronic and optical equipment 0.9992 38.626776 38.61548 1.000293 0.011296
Electrical machinery and apparatus, nec 0.9993 2.235069 2.234904 1.000074 0.000165
Motor vehicles, trailers and semi-trailers 0.9995 0.635634 0.635506 1.000202 0.000128
Other transport equipment 0.9997 12.73701 12.764913 0.997814 -0.027903
Manufacturing nec; recycling 0.9995 4.54982 4.548207 1.000355 0.001614
Electricity, gas and water supply 0.9996 7.976638 7.978039 0.999824 -0.0014
Construction 0.9995 48.818073 48.797347 1.000425 0.020726
Wholesale and retail trade; repairs 0.9987 61.492918 61.510418 0.999715 -0.017501
Hotels and restaurants 0.9996 8.936365 8.940021 0.999591 -0.003656
Transport and storage 0.9995 54.426971 54.614865 0.99656 -0.187894
Post and telecommunications 0.9994 9.12078 9.123547 0.999697 -0.002767
Financial intermediation 0.9998 53.820187 53.826219 0.999888 -0.006032
Real estate activities 0.9999 31.607461 31.606816 1.00002 0.000645
Renting of machinery and equipment 0.9994 2.39494 2.399482 0.998107 -0.004542
Computer and related activities 0.9988 21.5784 21.570818 1.000352 0.007583
R&D and other business activities 0.9993 29.10132 29.107757 0.999779 -0.006437
Public administration and defence; compulsory social security 0.9996 33.016565 33.005802 1.000326 0.010763
Education 0.9996 4.746695 4.745047 1.000347 0.001648
Health and social work 0.9996 10.217523 10.213533 1.000391 0.00399
Other community, social and personal services 0.9996 11.043763 11.041025 1.000248 0.002738
新しい財の価格 新しい生産額 元の生産額 生産額変化率 生産額変化量
Agriculture, hunting, forestry and fishing 1 158.711456 158.6952 1.000102 0.016256
Mining and quarrying 1 118.943452 118.9308 1.000106 0.012652
Food products, beverages and tobacco 0.9999 160.849908 160.831 1.000118 0.018908
Textiles, textile products, leather and footwear 0.9996 44.62292 44.609 1.000312 0.01392
Wood and products of wood and cork 0.9998 21.805693 21.802 1.000169 0.003693
Pulp, paper, paper products, printing and publishing 0.9998 21.164582 21.1594 1.000245 0.005182
Coke, refined petroleum products and nuclear fuel 1 48.356827 48.3582 0.999972 -0.001373
Chemicals and chemical products 0.9998 57.035351 57.0229 1.000218 0.012451
Rubber and plastics products 0.9997 16.263728 16.2601 1.000223 0.003628
Other non-metallic mineral products 0.9999 12.337322 12.3353 1.000164 0.002022
Basic metals 0.9999 13.840871 13.8385 1.000171 0.002371
Fabricated metal products 0.9998 20.508169 20.5043 1.000189 0.003869
Machinery and equipment, nec 0.9996 22.170358 22.1616 1.000395 0.008758
Computer, Electronic and optical equipment 0.9996 33.198808 33.1854 1.000404 0.013408
Electrical machinery and apparatus, nec 0.9996 14.866669 14.8619 1.000321 0.004769
Motor vehicles, trailers and semi-trailers 0.9999 16.514678 16.512 1.000162 0.002678
Other transport equipment 0.9999 23.753235 23.7546 0.999943 -0.001365
Manufacturing nec; recycling 0.9999 3.503253 3.5026 1.000186 0.000653
Electricity, gas and water supply 0.9999 20.540876 20.5375 1.000164 0.003376
Construction 0.9999 234.473449 234.4349 1.000164 0.038549
Wholesale and retail trade; repairs 0.9996 140.867562 140.8288 1.000275 0.038762
Hotels and restaurants 0.9999 48.142383 48.1358 1.000137 0.006583
Transport and storage 0.9999 67.703169 67.697939 1.000077 0.00523
Post and telecommunications 0.9998 33.746538 33.7395 1.000209 0.007038
Financial intermediation 0.9999 41.057754 41.051 1.000165 0.006754
Real estate activities 1 25.702016 25.6984 1.000141 0.003616
Renting of machinery and equipment 0.9995 3.783107 3.7825 1.00016 0.000607
Computer and related activities 0.9993 3.108249 3.1071 1.00037 0.001149
R&D and other business activities 0.9993 14.34371 14.3394 1.000301 0.00431
Public administration and defence; compulsory social security 0.9997 51.459946 51.4445 1.0003 0.015446
Education 0.9996 35.610309 35.5974 1.000363 0.012909
Health and social work 0.9999 18.279531 18.2765 1.000166 0.003031
Other community, social and personal services 0.9998 56.215778 56.2101 1.000101 0.005678
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新しい財の価格 新しい生産額 元の生産額 生産額変化率 生産額変化量
Agriculture, hunting, forestry and fishing 0.9999 69.771068 69.759336 1.000168 0.011732
Mining and quarrying 0.9998 18.226685 18.227409 0.99996 -0.000724
Food products, beverages and tobacco 0.9999 72.082849 72.070667 1.000169 0.012183
Textiles, textile products, leather and footwear 0.9996 46.956784 46.937964 1.000401 0.018821
Wood and products of wood and cork 0.9998 9.25139 9.249232 1.000233 0.002157
Pulp, paper, paper products, printing and publishing 0.9997 9.152028 9.149643 1.000261 0.002385
Coke, refined petroleum products and nuclear fuel 0.9998 41.361034 41.375091 0.99966 -0.014056
Chemicals and chemical products 0.9995 28.472864 28.463598 1.000326 0.009267
Rubber and plastics products 0.9997 18.14894 18.144582 1.00024 0.004359
Other non-metallic mineral products 0.9998 14.122692 14.118745 1.00028 0.003947
Basic metals 0.9998 15.609734 15.604929 1.000308 0.004805
Fabricated metal products 0.9998 11.100382 11.097444 1.000265 0.002937
Machinery and equipment, nec 0.9996 50.071207 50.052446 1.000375 0.018761
Computer, Electronic and optical equipment 0.9995 27.465709 27.452577 1.000478 0.013132
Electrical machinery and apparatus, nec 0.9997 18.594892 18.588442 1.000347 0.00645
Motor vehicles, trailers and semi-trailers 0.9997 38.595422 38.584332 1.000287 0.011089
Other transport equipment 0.9998 4.452173 4.452783 0.999863 -0.000609
Manufacturing nec; recycling 0.9998 19.347582 19.342965 1.000239 0.004617
Electricity, gas and water supply 0.9998 24.370471 24.364653 1.000239 0.005818
Construction 0.9998 40.715209 40.703688 1.000283 0.011521
Wholesale and retail trade; repairs 0.9997 71.263128 71.244992 1.000255 0.018137
Hotels and restaurants 0.9999 28.533943 28.528962 1.000175 0.004981
Transport and storage 0.9998 52.718937 52.725009 0.999885 -0.006072
Post and telecommunications 0.999 9.008521 9.003814 1.000523 0.004707
Financial intermediation 0.9998 30.121517 30.11514 1.000212 0.006377
Real estate activities 1 21.501698 21.499269 1.000113 0.002429
Renting of machinery and equipment 0.9997 2.139125 2.139559 0.999797 -0.000434
Computer and related activities 0.9992 2.146924 2.145818 1.000515 0.001105
R&D and other business activities 0.9993 14.171025 14.168137 1.000204 0.002888
Public administration and defence; compulsory social security 1 23.070113 23.068698 1.000061 0.001415
Education 0.9996 18.709212 18.70101 1.000439 0.008202
Health and social work 0.9997 11.568074 11.564055 1.000348 0.004019
Other community, social and personal services 0.9993 17.664801 17.659027 1.000327 0.005774
新しい財の価格 新しい生産額 元の生産額 生産額変化率 生産額変化量
Agriculture, hunting, forestry and fishing 1 39.308419 39.3066 1.000046 0.001819
Mining and quarrying 1 5.186824 5.1872 0.999928 -0.000376
Food products, beverages and tobacco 1 28.522587 28.5212 1.000049 0.001387
Textiles, textile products, leather and footwear 0.9999 5.306732 5.306 1.000138 0.000732
Wood and products of wood and cork 0.9999 1.275465 1.2754 1.000051 0.000065
Pulp, paper, paper products, printing and publishing 0.9999 3.794597 3.7943 1.000078 0.000297
Coke, refined petroleum products and nuclear fuel 1 20.431858 20.4348 0.999856 -0.002942
Chemicals and chemical products 0.9999 9.814703 9.8136 1.000112 0.001103
Rubber and plastics products 0.9999 3.504182 3.5039 1.000081 0.000282
Other non-metallic mineral products 1 4.047123 4.0469 1.000055 0.000223
Basic metals 1 10.364632 10.3639 1.000071 0.000732
Fabricated metal products 0.9999 2.856384 2.8562 1.000064 0.000184
Machinery and equipment, nec 0.9999 3.903918 3.9036 1.000081 0.000318
Computer, Electronic and optical equipment 0.9999 43.701736 43.6985 1.000074 0.003236
Electrical machinery and apparatus, nec 0.9999 6.437562 6.4368 1.000118 0.000762
Motor vehicles, trailers and semi-trailers 0.9999 6.507944 6.5072 1.000114 0.000744
Other transport equipment 0.9999 3.009253 3.009 1.000084 0.000253
Manufacturing nec; recycling 1 1.704207 1.7041 1.000063 0.000107
Electricity, gas and water supply 1 11.909698 11.9091 1.00005 0.000598
Construction 1 20.698921 20.698 1.000044 0.000921
Wholesale and retail trade; repairs 0.9999 47.158139 47.1554 1.000058 0.002739
Hotels and restaurants 1 10.484646 10.4841 1.000052 0.000546
Transport and storage 1 18.103709 18.103224 1.000027 0.000486
Post and telecommunications 0.9999 9.172442 9.1719 1.000059 0.000542
Financial intermediation 1 22.109506 22.1087 1.000036 0.000806
Real estate activities 1 21.387781 21.3871 1.000032 0.000681
Renting of machinery and equipment 0.9998 0.708667 0.7091 0.99939 -0.000433
Computer and related activities 0.9999 2.415926 2.4158 1.000052 0.000126
R&D and other business activities 0.9999 12.445449 12.445 1.000036 0.000449
Public administration and defence; compulsory social security 1 16.746552 16.7456 1.000057 0.000952
Education 0.9999 16.342706 16.3413 1.000086 0.001406
Health and social work 0.9999 7.526676 7.526 1.00009 0.000676





































新しい財の価格 新しい生産額 元の生産額 生産額変化率 生産額変化量
Agriculture, hunting, forestry and fishing 0.9999 56.409592 56.403688 1.000105 0.005904
Mining and quarrying 0.9999 38.79731 38.811278 0.99964 -0.013968
Food products, beverages and tobacco 0.9998 94.21704 94.20281 1.000151 0.014229
Textiles, textile products, leather and footwear 0.9992 5.884301 5.881809 1.000424 0.002492
Wood and products of wood and cork 0.9997 5.191701 5.190873 1.000159 0.000828
Pulp, paper, paper products, printing and publishing 0.9997 5.978133 5.976667 1.000245 0.001466
Coke, refined petroleum products and nuclear fuel 0.9998 52.837627 52.857572 0.999623 -0.019945
Chemicals and chemical products 0.9995 35.931194 35.92558 1.000156 0.005615
Rubber and plastics products 0.9996 25.00736 25.006019 1.000054 0.001341
Other non-metallic mineral products 0.9997 12.800675 12.797722 1.000231 0.002953
Basic metals 0.9997 9.756525 9.755207 1.000135 0.001318
Fabricated metal products 0.9996 22.882795 22.880257 1.000111 0.002538
Machinery and equipment, nec 0.9996 6.949849 6.94821 1.000236 0.001639
Computer, Electronic and optical equipment 0.9996 76.360573 76.332711 1.000365 0.027862
Electrical machinery and apparatus, nec 0.9995 9.517074 9.513894 1.000334 0.00318
Motor vehicles, trailers and semi-trailers 0.9997 24.471292 24.463132 1.000334 0.00816
Other transport equipment 0.9997 10.720207 10.731567 0.998941 -0.01136
Manufacturing nec; recycling 0.9997 6.198755 6.197465 1.000208 0.00129
Electricity, gas and water supply 0.9997 16.825838 16.822651 1.000189 0.003187
Construction 0.9998 37.3887 37.378859 1.000263 0.00984
Wholesale and retail trade; repairs 0.9997 57.092212 57.083097 1.00016 0.009114
Hotels and restaurants 0.9998 19.585995 19.583046 1.000151 0.002949
Transport and storage 0.9997 31.146014 31.163244 0.999447 -0.017231
Post and telecommunications 0.9986 17.719075 17.708826 1.000579 0.010249
Financial intermediation 0.9998 41.252679 41.246755 1.000144 0.005924
Real estate activities 0.9999 14.798685 14.796223 1.000166 0.002462
Renting of machinery and equipment 0.9991 1.226927 1.226507 1.000342 0.00042
Computer and related activities 0.9994 7.917791 7.915031 1.000349 0.00276
R&D and other business activities 0.9984 11.617698 11.616435 1.000109 0.001263
Public administration and defence; compulsory social security 0.9996 25.399369 25.388429 1.000431 0.010941
Education 0.9994 17.451116 17.440498 1.000609 0.010618
Health and social work 0.9996 14.777492 14.771739 1.000389 0.005753
Other community, social and personal services 0.9994 9.741408 9.738054 1.000344 0.003354
新しい財の価格 新しい生産額 元の生産額 生産額変化率 生産額変化量
Agriculture, hunting, forestry and fishing 1 53.789138 53.786259 1.000054 0.002878
Mining and quarrying 1 19.433874 19.432863 1.000052 0.001012
Food products, beverages and tobacco 0.9999 34.415432 34.413383 1.00006 0.002049
Textiles, textile products, leather and footwear 0.9997 4.907056 4.906189 1.000177 0.000867
Wood and products of wood and cork 0.9999 2.397119 2.396936 1.000076 0.000182
Pulp, paper, paper products, printing and publishing 0.9999 4.356699 4.356148 1.000126 0.000551
Coke, refined petroleum products and nuclear fuel 0.9999 5.725786 5.72589 0.999982 -0.000104
Chemicals and chemical products 0.9998 8.110646 8.108929 1.000212 0.001718
Rubber and plastics products 0.9998 5.889005 5.888376 1.000107 0.00063
Other non-metallic mineral products 0.9999 7.939466 7.938844 1.000078 0.000622
Basic metals 0.9999 6.291632 6.290938 1.00011 0.000694
Fabricated metal products 0.9999 7.323509 7.322718 1.000108 0.000791
Machinery and equipment, nec 0.9998 2.717966 2.717396 1.00021 0.00057
Computer, Electronic and optical equipment 0.9998 10.935886 10.933817 1.000189 0.002069
Electrical machinery and apparatus, nec 0.9998 5.153274 5.152643 1.000122 0.000631
Motor vehicles, trailers and semi-trailers 0.9999 3.847915 3.847369 1.000142 0.000546
Other transport equipment 0.9999 5.658029 5.657744 1.00005 0.000284
Manufacturing nec; recycling 0.9999 5.762211 5.762009 1.000035 0.000202
Electricity, gas and water supply 1 5.699592 5.699222 1.000065 0.00037
Construction 0.9999 30.715614 30.713071 1.000083 0.002543
Wholesale and retail trade; repairs 0.9999 33.070333 33.066837 1.000106 0.003496
Hotels and restaurants 1 10.017856 10.017335 1.000052 0.000521
Transport and storage 0.9999 6.620996 6.621336 0.999949 -0.00034
Post and telecommunications 0.9999 1.747513 1.747401 1.000064 0.000111
Financial intermediation 1 6.959042 6.958691 1.00005 0.000351
Real estate activities 0.9999 7.776343 7.775871 1.000061 0.000472
Renting of machinery and equipment 0.9999 0.38281 0.382983 0.999548 -0.000173
Computer and related activities 0.9999 0.385616 0.385595 1.000053 0.00002
R&D and other business activities 0.9999 2.030472 2.030358 1.000057 0.000115
Public administration and defence; compulsory social security 0.9999 4.152885 4.15254 1.000083 0.000345
Education 0.9999 3.084831 3.084453 1.000122 0.000378
Health and social work 0.9999 1.353313 1.353172 1.000104 0.000141
Other community, social and personal services 0.9999 3.392867 3.392636 1.000068 0.000231
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新しい財の価格 新しい生産額 元の生産額 生産額変化率 生産額変化量
Agriculture, hunting, forestry and fishing 1 4.694267 4.69401 1.000055 0.000257
Mining and quarrying 0.9999 0.113715 0.113701 1.000127 0.000014
Food products, beverages and tobacco 0.9999 0.778906 0.778801 1.000135 0.000105
Textiles, textile products, leather and footwear 0.9991 6.989296 6.987977 1.000189 0.001319
Wood and products of wood and cork 0.9997 1.03652 1.036526 0.999994 -0.000006
Pulp, paper, paper products, printing and publishing 0.9999 0.137015 0.137002 1.000095 0.000013
Coke, refined petroleum products and nuclear fuel 0.9999 0.005777 0.005776 1.000088 0.000001
Chemicals and chemical products 0.9997 0.091632 0.091602 1.000334 0.000031
Rubber and plastics products 0.9997 0.063516 0.063505 1.000185 0.000012
Other non-metallic mineral products 0.9999 0.0027 0.0027 1.000027 0
Basic metals 0.9998 0.149705 0.149704 1.000008 0.000001
Fabricated metal products 0.9998 0.046703 0.046701 1.000043 0.000002
Machinery and equipment, nec 0.9998 0.06822 0.0682 1.000286 0.00002
Computer, Electronic and optical equipment 0.9998 0.075816 0.075801 1.000199 0.000015
Electrical machinery and apparatus, nec 0.9998 0.013803 0.0138 1.000199 0.000003
Motor vehicles, trailers and semi-trailers 0.9998 0.019741 0.019737 1.000176 0.000003
Other transport equipment 0.9999 0.104891 0.105305 0.996067 -0.000414
Manufacturing nec; recycling 0.9999 0.189765 0.189813 0.999748 -0.000048
Electricity, gas and water supply 0.9997 0.293966 0.293902 1.000218 0.000064
Construction 0.9999 1.530398 1.530204 1.000126 0.000193
Wholesale and retail trade; repairs 0.9996 2.025593 2.025226 1.000181 0.000367
Hotels and restaurants 0.9999 1.441018 1.440914 1.000072 0.000104
Transport and storage 0.9998 1.628568 1.629698 0.999307 -0.00113
Post and telecommunications 0.9993 0.272798 0.272914 0.999577 -0.000115
Financial intermediation 0.9998 0.325415 0.325407 1.000024 0.000008
Real estate activities 0.9999 0.744775 0.744706 1.000092 0.000068
Renting of machinery and equipment 0.9999 0.024753 0.024801 0.998061 -0.000048
Computer and related activities 0.9999 0.024796 0.024801 0.999781 -0.000005
R&D and other business activities 0.9999 0.198586 0.198607 0.999893 -0.000021
Public administration and defence; compulsory social security 0.9997 0.481978 0.4818 1.000368 0.000178
Education 0.9995 0.364668 0.3645 1.000461 0.000168
Health and social work 0.9999 0.245437 0.2454 1.000147 0.000036
Other community, social and personal services 0.9997 0.875414 0.875305 1.000125 0.00011
新しい財の価格 新しい生産額 元の生産額 生産額変化率 生産額変化量
Agriculture, hunting, forestry and fishing 0.9999 0.401118 0.401087 1.000078 0.000031
Mining and quarrying 1 14.704407 14.704193 1.000015 0.000214
Food products, beverages and tobacco 0.9999 0.020351 0.020349 1.000091 0.000002
Textiles, textile products, leather and footwear 0.9996 0.149894 0.149837 1.000376 0.000056
Wood and products of wood and cork 0.9999 0.002929 0.002929 1.000135 0
Pulp, paper, paper products, printing and publishing 0.9999 0.018921 0.01892 1.000089 0.000002
Coke, refined petroleum products and nuclear fuel 1 0.088611 0.088632 0.999765 -0.000021
Chemicals and chemical products 1 0.018458 0.018457 1.000063 0.000001
Rubber and plastics products 1 0.004402 0.004402 1.000071 0
Other non-metallic mineral products 0.9999 0.015938 0.015936 1.000093 0.000001
Basic metals 0.9999 0.04586 0.045857 1.000064 0.000003
Fabricated metal products 0.9999 0.035376 0.035372 1.0001 0.000004
Machinery and equipment, nec 1 0.140857 0.140851 1.000042 0.000006
Computer, Electronic and optical equipment 0.9998 0.053023 0.053013 1.000187 0.00001
Electrical machinery and apparatus, nec 1 0.025168 0.025167 1.000059 0.000001
Motor vehicles, trailers and semi-trailers 1 0.011816 0.011816 1.000026 0
Other transport equipment 1 0.05911 0.059108 1.000033 0.000002
Manufacturing nec; recycling 1 0.022724 0.022723 1.00005 0.000001
Electricity, gas and water supply 0.9999 0.269421 0.269404 1.000066 0.000018
Construction 0.9999 2.101832 2.101703 1.000061 0.000129
Wholesale and retail trade; repairs 0.9999 0.634222 0.634174 1.000075 0.000047
Hotels and restaurants 0.9999 0.14689 0.146877 1.00009 0.000013
Transport and storage 1 0.415393 0.41545 0.999863 -0.000057
Post and telecommunications 0.9999 0.191986 0.191971 1.000074 0.000014
Financial intermediation 1 0.522507 0.522476 1.00006 0.000031
Real estate activities 1 0.374838 0.374828 1.000027 0.00001
Renting of machinery and equipment 0.9999 0.127636 0.127627 1.000073 0.000009
Computer and related activities 0.9992 0.018746 0.018734 1.000637 0.000012
R&D and other business activities 0.9997 0.656098 0.655978 1.000183 0.00012
Public administration and defence; compulsory social security 0.9999 2.293482 2.293323 1.000069 0.000159
Education 0.9998 0.502649 0.502569 1.000158 0.00008
Health and social work 0.9999 0.278691 0.27867 1.000077 0.000021
Other community, social and personal services 0.9998 0.027461 0.027459 1.000097 0.000003
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研究室の後輩である M1 の佐々木武志君，平井勝浩君，舟橋尚平君，B4 の黒須真希さん，児
玉創君，田中里奈さん，津田渓太郎君，稲葉光丞君，相川太良君，遠藤泰志君，大木裕貴君，齋
藤裕太君，高逸旻君，万晨露さん，そして博士課程の Rizky Adelwin さん，Susanti Djalante さんに
は，様々な形でお世話になりました．特にM1の皆さんには研究室イベントの開催等本当にお世話
になりました．ありがとうございました． 
この 3 年間で様々なことを学び，専門知識の習得だけでなく，自身の成長に繋がる 1 年となりま
した．様々な面で支え，励ましていただいた人々に感謝を申し上げます．ありがとうございました． 
最後に，大学院まで私を支え続けてくれた両親に感謝の意を表します． 
2019年 2月 宮川直也 
 
